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B-117  Severe  nearby  lightning  threat;  TP  2866  SN  2274 .  148 

B-118  Severe  nearby  lightning  threat;  TP  2866  SN  2274 .  149 

B-119  Double  exponential  threat;  TP  2866  SN  2274 .  150 

B-120  Double  exponential  threat;  TP  2866  SN  2274 .  151 

B -121  Corrected  TRESTLE  data;  TP  3313  SN  2521 .  152 

B-122  Corrected  TRESTLE  data;  TP  3313  SN  2521 .  153 

B-123  Severe  nearby  lightning  threat;  TP  3313  SN  2521 .  154 

B- 124  Severe  nearby  lightning  threat;  TP  3313  SN  2521 .  155 

B-125  Double  exponential  threat;  TP  3313  SN  2521 . 156 

B- 126  Double  exponential  threat;  TP  3313  SN  2521 .  157 

B -127  Corrected  TRESTLE  data;  TP  3313  SN  2689 .  158 

B-128  Corrected  TRESTLE  data;  TP  3313  SN  2689 .  159 

B -129  Severe  nearby  lightning  threat;  TP  3313  SN  2689 .  160 

B-130  Severe  nearby  lightning  threat;  TP  3313  SN  2689 .  161 

B-131  Double  exponential  threat;  TP  3313  SN  2689 .  162 

B-132  Double  exponential  threat;  TP  3313  SN  2689 .  163 

B -133  Corrected  TRESTLE  data;  TP  3385  SN  1718 .  164 

B- 134  Corrected  TRESTLE  data;  TP  3385  SN  1718 . .. .  165 

B -135  Severe  nearby  lightning  threat;  TP  3385  SN  1718 .  166 

B-136  Severe  nearby  lightning  threat;  TP  3385  SN  1718 .  167 

B-137  Double  exponential  threat;  TP  3385  SN  1718 .  168 

B-138  Double  exponential  threat;  TP  3385  SN  1718..,, . 169 

B-139  Corrected  TRESTLE  data;  TP  3473  SN  2607 .  170 

B-140  Corrected  TRESTLE  data;  TP  3473  SN  2607 .  171 

B-141  Severe  nearby  lightning  threat;  TP  3473  SN  2607 .  172 

B-142  Severe  nearby  lightning  threat;  TP  3473  SN  2607 .  173 

B-143  Double  exponential  threat;  TP  3473  SN  2607 . 174 

B-144  Double  exponential  threat;  TP  3473  SN  2607 .  175 

B -145  Corrected  TRESTLE  data;  TP  3539  SN  2727 .  176 

B-146  Corrected  TRESTLE  data;  TP  3539  SN  2727 .  177 

B-147  Severe  nearby  lightning  threat;  TP  3539  SN  2727 . 178 

B- 148  Severe  nearby  lightning  threat;  TP  3539  SN  2727 .  179 

B-149  Double  exponential  threat;  TP  3539  SN  2727 .  180 

B-150  Double  exponential  ‘threat;  TP  3539  SN  2727 .  181 

B -151  Corrected  TRESTLE  data;  TP  3543  SN  2265 .  182 

B-152  Corrected  TRESTLE  data;  TP  3543  SN  2265 .  183 

B-153  Severe  nearby  lightning  threat;  TP  3543  SN  2265 .  184 

B-154  Severe  nearby  lightning  threat;  TP  3543  SN  2265 .  185 

B -155  Double  exponential  threat;  TP  3543  SN  2265 .  186 

B-156  Double  exponential  threat;  TP  3543  SN  2265 .  187 

B-157  Corrected  TRESTLE  data;  TP  3615  SN  1675 .  188 

B-158  Corrected  TRESTLE  data;  TP  3615  SN  1675 .  189 

B-159  Severe  nearby  lightning  threat;  TP  3615  SN  1675 .  190 
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B-160  Severe  nearby  lightning  threat;  TP  3615  SN  1675 .  191 

B-161  Double  exponential  threat;  TP  3615  SN  1675 . 192 

B -162  Double  exponential  threat;  TP  3615  SN  1675 .  193 

B-163  Corrected  TRESTLE  data;  TP  3626  SN  2531 .  194 

B -164  Corrected  TRESTLE  data;  TP  3626  SN  2531 .  195 

B-165  Severe  nearby  lightning  threat;  TP  3626  SN  2531 .  196 

B -166  Severe  nearby  lightning  threat;  TP  3626  SN  2531 .  197 

B-167  Double  exponential  threat;  TP  3626  SN  2531 .  198 

B -168  Double  exponential  threat;  TP  3626  SN  2531 .  199 

B-169  Corrected  TRESTLE  data:  TP  3795  SN  2281. 200 

B-170  Corrected  TRESTLE  data;  TP  3795  SN  2281 .  201 

B-171  Severe  nearby  lightning  threat;  TP  3795  SN  2281  .  202 

B-172  Severe  nearby  lightning  threat;  TP  3795  SN  2281  .  203 

B-173  Double  exponential  threat;  TP  3795  SN  2281 .  204 

B -174  Double  exponential  threat;  TP  3795  SN  2281 .  205 

B-175  Corrected  TRESTLE  data;  TP  2884  SN  2255 .  206 

B-176  Corrected  TRESTLE  data;  TP  2884  SN  2255 .  207 

B-177  Severe  nearby  lightning  threat;  TP  3884  SN  2255 . . .  208 

B  — 178  Severe  nearby  lightning  threat;  TP  3884  SN  2255 .  209 

B-179  Double  exponential  threat;  TP  3884  SN  2255 .  210 

B-180  Double  exponential  threat;  TP  3884  SN  2255 .  211 

B-181  Corrected  TRESTLE  data;  TP  3919  SN  1156 .  212 

B -182  Corrected  TRESTLE  data;  TP  3919  SN  1156 .  213 

B-183  Severe  nearby  light-",  ,ig  threat;  TP  3919  SN  1156.... .  214 

B-184  Severe  nearby  lightning  threat;  TP  3919  SN  1156 .  215 

B-185  Double  exponential  threat;  TP  3919  SN  1156 .  216 

B -186  Double  exponential  threat;  TP  3919  SN  1156 .  217 

B-187  Corrected  TRESTLE  data;  TP  4050  SN  1680 .  218 

B-188  Corrected  TRESTLE  data;  TP  4050  SN  1680 .  219 

B-189  Severe  nearby  lightning  threat;  TP  4050  SN  1C80 .  220 

B-190  Severe  nearby  lightning  threat;  TP  4050  SN  1680 .  221 

B-191  Double  exponential  threat;  TP  4050  SN  1680 .  222 

B— 192  Double  exponential  threat;  TP  4050  SN  1680 .  223 

B-193  Corrected  TRESTLE  data;  TP  4225  SN  2671 .  224 

B-194  Corrected  TRESTLE  data;  TP  4225  SN  2671 .  225 

B-195  Severe  nearby  lightning  threat;  TP  4225  SN  2671 .  226 

B-196  Severe  nearby  lightning  threat;  TP  4225  SN  2671 .  227 

B-197  Double  exponential  threat;  TP  4225  SN  2671 .  228 

B-198  Double  exponential  threat;  TP  4225  SN  2671 .  229 

B-195  Corrected  TRESTLE  data;  TP  4309  SN  2653 .  230 

B-200  Corrected  TRESTLE  data;  TP  4309  SN  2653 .  231 

B-201  Severe  nearby  lightning  threat;  TP  4309  SN  2653 .  232 

B-202  Severe  nearby  lightning  threat;  TP  4309  SN  2653 .  233 
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8-203  Double  exponential  threat;  TP  4309  SN  2653 .  234 

B-204  Double  exponential  threat;  TP  4309  SN  2653 .  235 

B-205  Corrected  TRESTLE  data;  TP  4597  SN  2436 .  236 

B-206  Corrected  TRESTLE  data;  TP  4597  SN  2436 .  237 

B-207  Severe  nearby  lightning  threat;  TP  4597  SN  2436 . 238 

B-208  Severe  nearby  lightning  threat;  TP  4597  SN  2436 .  239 

B-209  Double  exponential  threat;  TP  4597  SN  2436 .  240 

B-210  Double  exponential  threat;  TP  4597  SN  2436 .  241 

B -211  Corrected  TRESTLE  data;  TP  4859  SN  2144 . , .  242 

B-212  Corrected  TRESTLE  data;  TP  4859  SN  2144 .  243 

B-213  Severe  nearby  lightning  threat;  TP  4859  SN  2144 .  244 

B-214  Severe  nearby  lightning  threat;  TP  4859  SN  2144 .  245 

B-215  Double  exponential  threat;  TP  4859  SN  2144 .  246 

B-216  Double  exponential  threat;  TP  4859  SN  2144 . . .  247 

B-217  Corrected  TRESTLE  data;  TP  4914  SN  2217 .  248 

B-218  Corrected  TRESTLE  data;  TP  4914  SN  2217 .  249 

B -219  Severe  nearby  lightning  threat;  TP  4914  SN  2217 .  250 

B-220  Severe  nearby  lightning  threat;  TP  4914  SN  2217 .  251 

B -221  Double  exponential  threat;  TP  4914  SN  2217 . 252 

B-222  Double  exponential  threat;  TP  4914  SN  2217 .  253 

B-223  Corrected  TRESTLE  data;  TP  4924  SN  2645 .  254 

B-224  Corrected  TRESTLE  data;  TP  4924  SN  2645 .  255 

B-225  Severe  nearby  lightnim  threat;  TP  4924  SN  2645 .  256 

B-226  Severe  nearby  lightning  threat;  TP  4924  SN  2645 .  257 

B -227  Double  exponential  threat;  TP  4924  SN  2645 .  258 

B-228  Double  exponential  threat;  TP  4924  SN  2645 .  259 

B-229  Corrected  TRESTLE  data;  TP  5169  SN  2588 .  260 

B-230  Corrected  TRESTLE  data;  TP  5169  SN  2588 .  261 

B -231  Severe  nearby  lightning  threat;  TP  5169  SN  2588 .  262 

B-232  Severe  nearby  lightning  threat;  TP  5169  SN  2588 .  263 

B -233  Double  exponential  threat;  TP  5169  SN  2588 .  264 

B-234  Double  exponential  threat;  TP  5169  SN  2588 .  265 

B-235  Corrected  TRESTLE  data;  TP  5283  SN  1717 .  266 

B-236  Corrected  TRESTLE  data;  TP  5283  SN  1717 .  267 

B-237  Severe  nearby  lightning  threat;  TP  5283  SN  1717 .  268 

B-238  Severe  nearby  lightning  threat;  TP  5283  SN  1717 .  269 

B-239  Double  exponential  threat;  TP  5283  SN  1717 .  270 

B-240  Double  exponential  threat;  TP  5283  SN  1717 .  271 

B-241  Corrected  TRESTLE  data;  TP  5352  SN  1234 .  272 

B-242  Corrected  TRESTLE  data;  TP  5352  SN  1234 .  273 

B-243  Severe  nearby  lightning  threat;  TP  5352  SN  1234 .  274 

B-244  Severe  nearby  lightning  threat;  TP  5352  SN  1234 .  275 

B -245  Double  exponential  threat;  TP  5352  SN  1234.. .  276 
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B-246  Double  exponential  threat;  TP  5352  SN  1234 .  277 

B-247  Corrected  TRESTLE  data;  TP  5393  SN  2623 . 278 

B -248  Corrected  TRESTLE  data;  TP  5393  SN  2623 .  279 

B-249  Severe  nearby  lightning  threat;  TP  5393  SN  2623 .  280 

B-250  Severe  nearby  lightning  threat;  TP  5393  SN  2623 .  281 

B-251  Double  exponential  threat;  TP  5393  SN  2623 .  282 

B -252  Double  exponential  threat;  TP  5393  SN  2623 .  283 

B-253  Corrected  TRESTLE  data;  TP  5415  SN  2700 .  284 

B-254  Corrected  TRESTLE  data;  TP  5415  SN  2700 .  285 

B-255  Severe  nearby  lightning  threat;  TP  5415  SN  2700 .  286 

B-256  Severe  nearby  lightning  threat;  TP  5415  SN  2700 .  287 

B-257  Double  exponential  threat;  TP  5415  SN  2700 .  288 

B-258  Double  exponential  threat;  TP  5415  SN  2700 .  289 

B-259  Corrected  TRESTLE  data;  TP  5511  SN  2274 .  290 

B-260  Corrected  TRESTLE  data;  TP  5511  SN  2274 .  291 

B-261  Severe  nearby  lightning  threat;  TP  5511  SN  2274 .  292 

B-262  Severe  nearby  lightning  threat;  TP  5511  SN  2274 .  293 

B-263  Double  exponential  threat;  TP  5511  SN  2274 . 294 

B-264  Double  exponential  threat;  TP  5511  SN  2274 . 295 

B-265  Corrected  TRESTLE  data;  TP  5524  SN  2584 .  296 

B-266  Corrected  TRESTLE  data;  TP  5524  SN  2584 .  297 

B-267  Severe  nearby  lightning  threat;  TP  5524  SN  2584 .  298 

B-268  Severe  nearby  lightning  threat;  TP  5524  SN  2584 .  299 

B-269  Double  exponential  threat;  TP  5524  SN  2584 . 300 

B-270  Double  exponential  threat;  TP  5524  SN  2584 .  301 

B-271  Corrected  TRESTLE  data;  TP  5584  SN  2687 .  302 

B-272  Corrected  TRESTLE  data;  TP  5584  SN  2687 .  303 

B-273  Severe  nearby  lightning  threat;  TP  5584  SN  2687 .  304 

B -274  Severe  nearby  lightning  threat;  TP  5584  SN  2687 .  305 

B-275  Double  exponential  threat;  TP  5584  SN  2687 .  306 

B-276  Double  exponential  threat;  TP  5584  SN  2687 .  307 

B-277  Corrected  TRESTLE  data;  TP  5611  SN  2308 .  308 

B -278  Corrected  TRESTLE  data;  TP  5611  SN  2308 .  309 

B-279  Severe  nearby  lightning  threat;  TP  5611  SN  2308 .  310 

B-280  Severe  nearby  lightning  threat;  TP  5611  SN  2308 .  311 

B-281  Double  exponential  threat;  TP  5611  SN  2308 .  312 

B -282  Double  exponential  threat;  TP  5611  SN  2308 .  313 

B-283  Corrected  TRESTLE  data;  TP  5611  SN  2501 .  314 

B -284  Corrected  TRESTLE  data;  TP  5611  SN  2501 .  315 

B-285  Severe  nearby  lightning  threat;  TP  5611  SN  2501  .  316 

B -286  Severe  nearby  lightning  threat;  TP  5611  SN  2501  .  317 

B-287  Double  exponential  threat;  TP  5611  SN  2501 .  318 

B-288  Double  exponential  threat;  TP  5611  SN  2501 .  319 
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B-289  Corrected  TRESTLE  data;  TP  5727  SN  1180 . 320 

B-290  Corrected  TRESTLE  data;  TP  5727  SN  1180 .  321 

B-291  Severe  nearby  lightning  threat;  TP  5727  SN  1180 .  322 

B-292  Severe  nearby  lightning  threat;  TP  5727  SN  1180 .  323 

B-293  Double  exponential  threat;  TP  5727  SN  1180 .  324 

B-294  Double  exponential  threat;  T?  5727  SN  1180 .  325 

B -295  Corrected  TRESTLE  data;  TP  5737  SN  2165 .  326 

B-296  Corrected  TRESTLE  data;  TP  5737  SN  2165 .  327 

B-297  Severe  nearby  lightning  threat;  TP  5737  SN  2165 . 328 

B-298  Severe  nearby  lightning  threat;  TP  5737  SN  2165 .  329 

B-299  Double  exponential  threat;  TP  5737  SN  2165 .  330 

B-300  Double  exponential  threat;  TP  5737  SN  2165 .  331 

B-301  Corrected  TRESTLE  data;  TP  5813  SN  2606, . 332 

B-302  Corrected  TRESTLE  data;  TP  5813  SN  2606 .  333 

B-303  Severe  nearby  lightning  threat;  TP  5813  SN  2606 .  334 

B-304  Severe  nearby  lightning  threat;  TP  5813  SN  2606 .  335 

B-305  Double  exponential  threat;  TP  5813  SN  2606 .  336 

B-306  Double  exponential  threat;  TP  5813  SN  2606 .  337 

B-307  Corrected  TRESTLE  data;  TP  5869  SN  2271 .  338 

B-308  Corrected  TRESTLE  data;  TP  5869  SN  2271 .  339 

B-309  Severe  nearby  lightning  threat;  TP  5869  SN  2271 .  340 

B-310  Severe  nearby  lightning  threat;  TP  5869  SN  2271 .  341 

B-311  Double  exponential  threat;  TP  5869  SN  2271 .  342 

B-312  Double  exponential  threat;  TP  5869  SN  2271 .  343 

B-313  Corrected  TRESTLE  data;  TP  6369  SN  2584 .  344 

B-314  Corrected  TRESTLE  data;  TP  6369  SN  2584 .  345 

B-315  Severe  nearby  lightning  threat;  TP  6369  SN  2584 .  346 

B-316  Severe  nearby  lightning  threat;  TP  6369  SN  2584 .  347 

B -317  Double  exponential  threat;  TP  6369  SN  2584 .  348 

B-318  Double  exponential  threat;  TP  6369  SN  2584 .  349 

B-319  Corrected  TRESTLE  data;  TP  6381  SN  1151 .  350 

B-320  Corrected  TRESTLE  data;  TP  6381  SN  1151 .  351 

B-321  Severe  nearby  lightning  threat;  TP  6381  SN  1151 . 352 

B-322  Severe  nearby  lightning  threat;  TP  6381  SN  1151 .  353 

B-323  Double  exponential  threat;  TP  6381  SN  1151 .  354 

B-324  Double  exponential  threat;  TP  6381  SN  1151 .  355 

B -325  Corrected  TRESTLE  data;  TP  6482  SN  2501 .  356 

B-326  Corrected  TRESTLE  data;  TP  6482  SN  2501 .  357 

B-327  Severe  nearby  lightning  threat;  TP  6482  SN  2501 .  358 

B-328  Severe  nearby  lightning  threat;  TP  6482  SN  2501 .  359 

B-329  Double  exponential  threat;  TP  6482  SN  2501 .  360 

B-330  Double  exponential  threat;  TP  6482  SN  2501 .  361 

B-331  Corrected  TRESTLE  data;  TP  6562  SN  2501 .  362 
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B-332  Corrected  TRESTLE  data;  TP  6562  SN  2501 .  363 

B-333  Severe  nearby  lightning  threat;  TP  6562  SN  2501 .  364 

B-334  Severe  nearby  lightning  threat;  TP  6562  SN  2501 .  365 

B-335  Double  exponential  threat;  TP  6562  SN  2501 .  366 

B-336  Double  exponential  threat;  TP  6562  SN  2501 .  367 

B-337  Corrected  TRESTLE  data;  TP  6708  SN  2712 .  368 

B-338  Corrected  TRESTLE  data;  TP  6708  SN  2712 .  369 

B-339  Severe  nearby  lightning  threat;  TP  6708  SN  2712 .  370 

B-340  Severe  nearby  lightning  threat;  TP  6708  SN  2712 .  371 

B-341  Double  exponential  threat;  TP  6708  SN  2712 .  372 

B-342  Double  exponential  threat;  TP  6708  SN  2712 .  373 

B-343  Corrected  TRESTLE  data;  TP  6732  SN  2712 .  374 

B-344  Corrected  TRESTLE  data;  TP  6732  SN  2712.. .  375 

B-345  Severe  nearby  lightning  threat;  TP  6732  SN  2712 .  376 

B-346  Severe  nearby  lightning  threat;  TP  6732  SN  2712 .  377 

B-347  Double  exponential  threat;  TP  6732  SN  2712 .  378 

B-348  Double  exponential  threat;  TP  6732  SN  2712 . 379 

B-349  Corrected  TRESTLE  data;  TP  7045  SN  2260 .  380 

B-350  Corrected  TRESTLE  data;  TP  7045  SN  2260 .  381 

B-351  Severe  nearby  lightning  threat;  TP  7045  SN  2260 .  382 

B-352  Severe  nearby  lightning  threat;  TP  7045  SN  2260 .  383 

B-353  Double  exponential  three.,  TP  7045  SN  2260 .  384 

B-354  Double  exponential  threat;  TP  7045  SN  2260 .  385 

B-355  Corrected  TRESTLE  data;  TP  7059  SN  2226 .  386 

B-356  Corrected  TRESTLE  data;  TP  7059  SN  2226 .  387 

B-357  Severe  nearby  lightning  threat;  TP  7059  SN  2226 .  388 

B-358  Severe  nearby  lightning  threat;  TP  7059  SN  2226 .  389 

B-359  Double  exponential  threat;  TP  7059  SN  2226 .  390 

B-360  Double  exponential  threat;  TP  7059  SN  2226 .  391 

B-361  Corrected  TRESTLE  data;  TP  7171  SN  2504, .  392 

B-362  Corrected  TRESTLE  data;  TP  7171  SN  2504 .  393 

B-363  Severe  nearby  lightning  threat;  TP  7171  SN  2504 .  394 

B-364  Severe  nearby  lightning  threat;  TP  7171  SN  2504 .  395 

B-365  Double  exponential  threat;  TP  7171  SN  2504 .  396 

B-366  Double  exponential  threat;  TP  7171  SN  2504 .  397 

B-367  Corrected  TRESTLE  data;  TP  7187  SN  2266 .  398 

B -368  Corrected  TRESTLE  data;  TP  7187  SN  2266 .  399 

B-369  Severe  nearby  lightning  threat;  TP  7187  SN  2266 .  400 

B-370  Severe  nearby  lightning  threat;  TP  7187  SN  2266 .  401 

B-371  Double  exponential  threat;  TP  7187  SN  2266 .  402 

B-372  Double  exponential  threat;  TP  7187  SN  2266 .  403 

B-373  Corrected  TRESTLE  data;  TP  7407  SN  2166 .  404 

B -374  Corrected  TRESTLE  data;  TP  7407  SN  2166 .  405 
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B-375  Severe  nearby  lightning  threat;  TP  7407  SN  2166 .  406 

B-376  Severe  nearby  lightning  threat;  TP  7407  SN  2166 .  407 

B -377  Double  exponential  threat;  TP  7407  SN  2166 . 408 

B-378  Double  exponential  threat;  TP  7407  SN  2166 .  409 

B -379  Corrected  TRESTLE  data;  TP  7513  SN  2638 .  410 

B-380  Corrected  TRESTLE  data;  TP  7513  SN  2638 .  411 

B -381  Severe  nearby  lightning  threat;  TP  7513  SN  2638 . , .  412 

B-382  Severe  nearby  lightning  threat;  TP  7513  SN  2638 .  413 

B-383  Double  exponential  threat;  TP  7513  SN  2638 .  414 

B-384  Double  exponential  threat;  TP  7513  SN  2638 .  415 

B -385  Corrected  TRESTLE  data;  TP  7516  SN  2528 .  416 

B-386  Corrected  TRESTLE  data;  TP  7516  SN  2528 .  417 

B -387  Severe  nearby  lightning  threat;  TP  7516  SN  2528 .  418 

B-388  Severe  nearby  lightning  threat;  TP  7516  SN  2528 .  419 

B-389  Double  exponential  threat;  TP  7516  SN  2528 .  420 

B-390  Double  exponential  threat;  TP  7516  SN  2528..... .  421 

B -391  Corrected  TRESTLE  data;  TP  7681  SN  1720 .  422 

B-392  Corrected  TRESTLE  data;  TP  7681  SN  1720 .  423 

B-393  Severe  nearby  lightning  threat;  TP  7681  SN  1720 .  424 
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SECTION  1 
INTRODUCTION 


This  volume  presents  the  preliminary  study  which  was  performed 
using  a  double  exponential  EMP  criterion  and  lightning  criteria1.  The 
methods  used  for  this  preliminary  study  were  identical  to  those  used  for 
the  final  study.  These  methods  are  described  in  Volume  I  of  this  report. 
This  volume  will  describe  the  criteria  used  in  the  preliminary  study  and 
discuss  the  results  of  this  preliminary  comparison.  Appendix  A  contains  a 
table  of  the  scalar  attributes  of  the  extrapolated  waveforms.  Appendix  B 
contains  plots  of  the  corrected  B-52  data  as  well  as  that  data  extrap¬ 
olated  to  the  EMP  and  lightning  criteria. 


1  B.G.  Melander,  et.  al 
Environment  Definition," 


. ,  " Atmospheri  c  El ectri ci ty 

Boeing  Document  0180-27423- 1, 


Hazards  Threat 
April  1983. 
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SECTION  2 

EMP  AND  LIGHTNING  CRITERIA 


2.1  EMP  CRITERION. 


The  EMP  criterion  used  in  the  preliminary  study  is  a  double 
exponential  waveform.  The  electric  field  is  defined  as: 


E(t)  =  E0(e-at_e-pt) 


(1) 


where 


E0  =  5.23xl04  V/m, 
a  =  4.0xl06  s"1 


and 


p  =  4.76xl08  s“l 

The  EMP  waveform  propagates  as  a  plane  wave,  therefore  the  magnetic  field 
is  defined  as: 

H  ( t)  =  E(t)/Z0,  (2) 

where,  Z0  =  impedance  of  free  space  =  377q. 
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2.2 


LIGHTNING  CRITERION  . 


The  lightning  criterion  used  in  the  preliminary  study  was 
defined  in  the  Atmospheric  Electricity  Hazards  Protection  (AEHP)  program. 
This  program  defined  two  separate  lightning  criteria  (both  moderate  and 
severe)  by  study  of  existing  lightning  data.  These  criteria  are  described 
in  terms  of  the  lightning  current,  and  are  also  double  exponential  wave¬ 
forms.  The  magnetic  field  produced  by  this  current  can  be  approximated  by 
assuming  that  the  field  is  produced  by  uniform  current  on  an  infinite 
cylinder,  and  is  given  by  Equation  3. 

H(t)  =  I(t)/2nR  (3) 

where  R  is  the  distance  from  the  lightning  strike. 

I ( t)  is  the  lightning  current  given  by  the  double  exponential 
waveform.  The  AEHP  lightning  criteria  have  the  peak  current  and  rise  and 
fall  rates  shown  in  Table  1.  The  resulting  electric  fields  at  50  m  from 
the  lightning  stroke  along  with  the  EMP  waveform  are  shown  in  Figures  1 
and  2.  Only  the  severe  criterion  was  used  in  this  study. 

Table  1.  AEHP  lightning  parameters. 


Io 

a 

P 

20.6kA 

14. 3x10 3  s"1 

2. 5x10 6  s"1 

206  kA 

14. 3x10 3  s-1 

1.0  xlO6  s"1 
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SECTION  3 

COMPARISON  OF  EXTRAPOLATED  DATA 


The  comparison  of  the  responses  after  extrapolation  to  the  EMP 
and  lightning  threats  is  accomplished  via  use  of  the  waveform  attributes 
described  in  Volune  I  of  this  report. 

3.1  PEAK  ABSOLUTE  AMPLITUDE. 

We  can  see  from  Figure  A-2  that  the  peak  absolute  amplitude  of 
the  waveform  for  the  EMP  threat  was  higher  than  the  lightning  response  for 
all  cases.  At  frequencies  above  2  MHz,  the  EMP  magnetic  field  is  stronger 
than  the  lightning  fields.  The  majority  of  the  corrected  data  responses 
resonate  well  above  2  MHz,  thus  the  extrapolated  responses  at  the 
resonant  frequencies  are  stronger  for  EMP  than  lightning. 

3.2  PEAK  ABSOLUTE  DERIVATIVE. 

Figure  A-4  shows  that  the  peak  absolute  derivative  of  the  EMP 
response  is  significantly  greater  than  that  of  the  lightning  response. 
This  is  due  to  the  difference  in  risetime  between  the  two  threats. 

3.3  PEAK  ABSOLUTE  IMPULSE. 

The  peak  absolute  impulse  of  a  waveform  is  related  to  the  low 
frequency  content.  The  lightning  field  has  a  larger  low  frequency  content 
than  the  EMP  field,  thus  the  peak  absolute  impulse  of  the  lightning 
response  is  generally  larger  than  that  of  the  EMP  response. 


3.4 


RECTIFIED  IMPULSE. 


The  rectified  impulse  comparison  is  shown  in  Figures  A-7  and 
A-8.  This  parameter  is  not  clearly  worse  for  either  EMP  or  lightning 
fields. 

3.5  ROOT  ACTION  INTEGRAL. 

The  root  action  integral  is  a  measure  of  the  energy  carried  by 
the  waveform.  Figure  A-10  shows  that  the  EMP  response  almost  always  had  a 
higher  root  action  integral  than  the  lightning  response. 
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APPENDIX  A 

WAVEFORM  NORM  ATTRIBUTES 
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Table  A-l.  Comparison  of  peak  absolute  amplitudes. 


TEST 

POINT 

SHOT 

NUMBER 

PEAK  ABSOLUTE 
AMPLITUDE 

EMP 

PEAK  ABSOLUTE 
AMPLITUDE 
LIGHTNING 

0059 

2276 

0.600E+00 

0.256E+00 

0141 

2662 

0.253E-02 

0.333E-03 

0434 

2502 

0.954E+01 

0.891E+00 

0504 

1680 

0.439E+00 

0.716E-01 

0516 

2615 

0.927E+00 

0.319E+00 

0594 

2584 

0.277E-02 

0.521E-03 

0643 

2261 

0.666E+00 

0.898E-01 

0705 

2535 

0.197E+01 

0.832E+00 

0715 

1798 

0.325E+00 

0.275E-01 

0723 

2256 

0.405E+01 

0.972E+00 

0903 

1428 

0.203E-01 

0.173E-01 

0918 

2550 

0.825E+00 

0.228E+00 

1182 

1159 

0.113E+01 

0.204E+00 

1473 

1779 

0.493E+00 

0.717E-01 

1660 

2545 

0.508E+00 

0 . 777E-01 

2238 

2154 

0.718E+00 

0.682E-01 

2391 

1734 

0.589E+00 

0.169E+00 

2426 

1306 

0.760E+00 

0.959E-01 

2717 

2560 

0.188E+01 

0.459E+00 

2866 

2274 

0.421E+01 

0.107E+01 

3313 

2521 

0.104E+01 

0.178E+00 

3313 

2689 

0.103E+01 

0.133E+00 

3385 

1718 

0.772E+00 

0.487E-01 

3473 

2607 

0.198E+01 

0.560E+00 

3539 

2727 

0.139E+01 

0.365E+00 

3543 

2265 

0.674E+00 

0.927E-01 

3615 

1675 

0.848E+00 

0.223E+00 

3626 

2531 

0.136E+01 

0.218E+00 

3795 

2281 

0.174E+01 

0.847E-01 

3884 

2255 

0.402E+01 

0.102E+01 

3919 

1156 

0.990E+01 

0.381E+01 

4050 

1680 

0.353E+00 

0.499E-01 

4225 

2671 

0.109E-01 

0.249E-02 

4309 

2653 

0.381E+00 

0.615E-01 

4597 

2436 

0.101E+01 

0.193E+00 

4859 

2144 

0.624E+00 

0.461E-01 

4914 

2217 

0.531E+00 

0.138E+00 

4924 

2645 

0.122E+01 

0.266E+00 

5169 

2588 

0.928E+00 

0.166E+00 

5283 

1717 

0.457E+00 

0.215E+00 

5352 

1234 

0.454E+00 

0.271E-01 

Table  A-l.  Comparison  of  peak  absolute  amplitudes  (Concluded) 


TEST 

POINT 

SHOT 

NUMBER 

PEAK  ABSOLUTE 
AMPLITUDE 

EMP 

PEAK  ABSOLUTE 
AMPLITUDE 
LIGHTNING 

5393 

2623 

0.272E+01 

0.203E+01 

5415 

2700 

0.660E+00 

0.332E+00 

5511 

2274 

0.243E+01 

0.211E+00 

5524 

2584 

0.107E-02 

0.368E-03 

5584 

2687 

0.152E+01 

0.299E+00 

5611 

2308 

0.243E+00 

0.222E-01 

5611 

2501 

0  =  652E-01 

0.174E-01 

5727 

1180 

0.405E+00 

0.365E-01 

5737 

2165 

0.120E+01 

0.472E-01 

5813 

2606 

0.966E+00 

0.224E+00 

5869 

2271 

0.416E+01 

0.846E+00 

6369 

2584 

0.510E-01 

0.113E+00 

6381 

1151 

0.601E+00 

0.166E+00 

6482 

2501 

0.434E+00 

0.561E-01 

6562 

2501 

0.256E+01 

0.392E+00 

6708 

2712 

0.148E+01 

0.224E+00 

6732 

2712 

0.199E+01 

0.297E+00 

7045 

2260 

0.380E+01 

0.999E+00 

7059 

2226 

0.135E+01 

0.100E+00 

7171 

2504 

0.720E+00 

0.244E+00 

7187 

2266 

0.731E+00 

0.985E-01 

7407 

2166 

0.864E+00 

0.276E+00 

7513 

2638 

0.770E+00 

0.134E+00 

7516 

2528 

0.415E+01 

0.930E+00 

7681 

1720 

0.330E+00 

0.628E-01 

7873 

2626 

0.408E-02 

0.429E-03 

8027 

2594 

0.530E-03 

0.464E-03 

8075 

2460 

0.721E+00 

0.988E-01 

8524 

2151 

0.711E+00 

0.489E-01 

8681 

1797 

0.476E+00 

0.801E-01 

8695 

2478 

0.120E+02 

0.107E+01 

8806 

2197 

0.184E+01 

0.207E+00 

8877 

2276 

0.768E+00 

0.154E+00 

9063 

2265 

0.981E+00 

0. 103E-K50 

9082 

2609 

0.960E+00 

0.324E+00 

9323 

2605 

0.128E-01 

0.336E-02 

9406 

2421 

0.811E+00 

0.160E+00 

9461 

2628 

0.110E+01 

0.101E+01 

9470 

1684 

0.252E+00 

0.168E+00 

9513 

2618 

0.107E+01 

0.413E+00 

9786 

2697 

0.389E+00 

0. 709E-01 

9893 

2551 

0.424E+00 

0.248E-01 

Table  A-2.  Comparison  of  peak  absolute  derivatives. 


TEST 

POINT 

SHOT 

NUMBER 

PEAK  ABSOLUTE 
DERIVATIVE 

EMP 

PEAK  ABSOLUTE 
DERIVATIVE 
LIGHTNING 

0059 

2276 

0.147E+09 

0.343E+07 

0141 

2662 

0.591E+06 

0.138E+05 

0434 

2502 

0.194E+10 

0. 504E+08 

0504 

1680 

0.989E+08 

0.231E+07 

0516 

2615 

0.299E+09 

0.492E+07 

0594 

2584 

0.571E+06 

0.146E+05 

0643 

2261 

0.159E+09 

0.344E+07 

0705 

2535 

0.148E+09 

0.925E+07 

0715 

1798 

0.157E+09 

0.224E+07 

0723 

2256 

0.270E+09 

0.201E+08 

0903 

1428 

0.426E+07 

0.118E+06 

0918 

2550 

0.161E+09 

0.431E+07 

1182 

1159 

0.237E+09 

0.573E+07 

1473 

1779 

0.566E+08 

0.236E+07 

1660 

2545 

0.618E+08 

0.241E+07 

2238 

2154 

0.374E+09 

0.506E+07 

2391 

1734 

0.772E+08 

0.264E+07 

2426 

1306 

0.108E+09 

0.377E+07 

2717 

2560 

0.473E+09 

0.104E+08 

2866 

2274 

0.371E+09 

0.211E+08 

3313 

2521 

0.329E+09 

0.585E+07 

3313 

2689 

0.149E+09 

0.498E+07 

3385 

1718 

0.504E+09 

0.581E+07 

3473 

2607 

0.343E+09 

0.108E+08 

3539 

2727 

0.103E+09 

0.679E+07 

3543 

2265 

0.247E+09 

0.390E+07 

3615 

1675 

0.176E+09 

0.439E+07 

3626 

2531 

0.255E+09 

0.692E+07 

3795 

2281 

0.917E+09 

0.106E+08 

3884 

2255 

0.210E+09 

0.199E+08 

3919 

1156 

0.166E+10 

0.535E+08 

4050 

1680 

0.110E+09 

0.183E+07 

4225 

2671 

0.161E+07 

0.531E+05 

4309 

2653 

0.189E+09 

0.223E+07 

4597 

2436 

0.203E+09 

0.543E+07 

4859 

2144 

0.305E+09 

0.419E+07 

4914 

2217 

0.145E+09 

0.285E+07 

4924 

2645 

0.161E+09 

0.597E+07 

5169 

2588 

0.285E+09 

0.519E+07 

5283 

1717 

0.124E+09 

0.271E+QT 

5352 

1234 

0.148E+09 

0.260E+07 
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Table  A-2.  Comparison  of  peak  absolute  derivatives  (Concluded) 


TEST 

POINT 

SHOT 

NUMBER 

PEAK  ABSOLUTE 
DERIVATIVE 

EMP 

PEAK  ABSOLUTE 
DERIVATIVE 
LIGHTNING 

5393 

2623 

0.272E+09 

0.143E+08 

5415 

2700 

0.100E+09 

0.340E+07 

5511 

2274 

0.124E+10 

0.147E+08 

5524 

2584 

0.156E+06 

0.504E+04 

5584 

2687 

0.143E+09 

0.753E-K)7 

5611 

2308 

0.617E+08 

0.135E+07 

5611 

2501 

0.236E+08 

0.366E+06 

5727 

1180 

0.128E+09 

0.220E+07 

5737 

2165 

0.603E+09 

0.793E+07 

5813 

2606 

0.178E+09 

0.489E+07 

5869 

2271 

0.236E+09 

0.206E+08 

6369 

2584 

0.492E+07 

0.250E+06 

6381 

1151 

0.684E+08 

0.310E+07 

6482 

2501 

0.111E+09 

0.239E+07 

6562 

2501 

0.440E+09 

0.133E+08 

6708 

2712 

0.239E+09 

0.729E+07 

6732 

2712 

0.184E+09 

0.965E+07 

7045 

2260 

0.248E+09 

0.190E+08 

7059 

2226 

0.173E+09 

0.667E+07 

7171 

2504 

0.179E+09 

0.392E+07 

7187 

2266 

0.219E+09 

0.397E+07 

7407 

2166 

0.682E+08 

0.430E+07 

7513 

2638 

0.109E+09 

0.385E+07 

7516 

2528 

0.481E+09 

0.194E+08 

7681 

1720 

0.464E+08 

0.155E+07 

7873 

2626 

0.895E+06 

0.212E+05 

8027 

2594 

0.140E+06 

0.292E+04 

8075 

2460 

0.121E+09 

0.370E+07 

8524 

2151 

0.417E+09 

0.496E+07 

8681 

1797 

0.842E+08 

0.228E+07 

8695 

2478 

0.327E+10 

0.629E+08 

8806 

2197 

0.430E+09 

0.105E+08 

8877 

2276 

0.756E+08 

0.368E+07 

9063 

2265 

0.372E+09 

0.585E+07 

9082 

2609 

0.177E+09 

0.470E+07 

9323 

2605 

0.176E+07 

0.653E+05 

9406 

2421 

0.196E+09 

0.413E+07 

9461 

2628 

0.166E+09 

0.552E+07 

9470 

1684 

0.369E+08 

0.132E+07 

9513 

2618 

0.204E+09 

0.553E+07 

9786 

2697 

0.166E+09 

0.245E+07 

9893 

2551 

0.146E+09 

0.248E+07 
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Table  A-3.  Comparison  of  peak  absolute  impulses 


t 

j 


TEST 

POINT 

SHOT 

NUMBER 

PEAK  ABSOLUTE 
IMPULSE 

EMP 

PEAK  ABSOLUTE 
IMPULSE 
LIGHTNING 

0059 

2276 

0.306E-07 

0.177E-06 

0141 

2662 

0.499E-10 

0.300E-09 

0434 

2502 

0.140E-06 

0.915E-06 

0504 

1680 

0.132E-07 

0.116E-06 

0516 

2615 

0.474E-07 

0.946E-06 

0594 

2584 

0.102E-09 

0.309E-09 

0643 

2261 

0.173E-07 

0.611E-07 

0705 

2535 

0.122E-06 

0.122E-05 

0715 

1798 

0.571E-08 

0.398E-07 

0723 

2256 

0.199E-06 

0.843E-07 

0903 

1428 

0.142E-08 

0.472E-07 

0918 

2550 

0.338E-07 

0.333E-06 

1182 

1159 

0.436E-07 

0.379E-06 

1473 

1779 

0.153E-07 

0.257E-07 

1660 

2545 

0.156E-07 

0.565E-07 

2238 

2154 

0.123E-07 

0.106E-06 

2391 

1734 

0.293E-07 

0.750E-07 

2426 

1306 

0.189E-07 

0.191E-07 

2717 

2560 

0.651E-07 

0.715E-06 

2866 

2274 

0.217E-06 

0.134E-06 

3313 

2521 

0.330E-07 

0.223E-06 

3313 

2689 

0.195E-07 

0.223E-06 

3385 

1718 

0.902E-08 

0.109E-06 

3473 

2607 

0.883E-07 

0.143E-05 

3539 

2727 

0.597E-07 

0.180E-06 

3543 

2265 

0.171E-07 

0.265E-07 

3615 

1675 

0.241E-07 

0.487E-06 

3626 

2531 

0.459E-07 

0.368E-07 

3795 

2281 

0.143E-07 

0.230E-06 

3884 

2255 

0.209E-06 

0.283E-06 

3919 

1156 

0.436E-06 

0.902E-05 

4050 

1680 

0.586E-08 

0.698E-07 

4225 

2671 

0.293E-09 

0.307E-08 

4309 

2653 

0.914E-08 

0.100E-06 

4597 

2436 

0.219E-07 

0.394E-06 

4859 

2144 

0.966E-08 

0.319E-07 

4914 

2217 

0.216E-07 

0.555E-07 

4924 

2645 

0.373E-07 

0.776E-06 

5169 

2588 

0.284E-07 

0.746E-07 

5283 

1717 

0.241E-07 

0.543E-06 

5352 

1234 

0.464E-08 

0.738E-07 

Table  A-3.  Comparison  of  peak  absolute  impulses  (Concluded) 


TEST  SHOT 
POINT  NUMBER 


PEAK  ABSOLUTE 
IMPULSE 
EMP 


PEAK  ABSOLUTE 
IMPULSE 
LIGHTNING 


5393 

2623 

0.273E-06 

0.474E-05 

5415 

2700 

0.393E-07 

0.687E-06 

5511 

2274 

0.389E-07 

0.834E-07 

5524 

2584 

0.301E-10 

0.547E-09 

5584 

2687 

0.496E-07 

0.298E-06 

5611 

2308 

0.340E-08 

0.418E-07 

5611 

2501 

0.337E-08 

0.216E-07 

5727 

1180 

0.505E-08 

0.549E-07 

5737 

2165 

0.873E-08 

0.647E-07 

5813 

2606 

0.402E-07 

0.462E-06 

5869 

2271 

0.186E-06 

0.123E-05 

6369 

2584 

0.167E-08 

0.920E-08 

6381 

1151 

0.362E-07 

0.259E-06 

6482 

2501 

0.109E-07 

0.216E-07 

6562 

2501 

0.593E-07 

0.407E-06 

6708 

2712 

0.279E-07 

0.143E-06 

6732 

2712 

0.595E-07 

0.652E-06 

7G45 

2260 

0.199E-06 

0.135E-06 

7059 

2226 

0.237E-0 7 

0.193E-06 

7171 

2504 

0.365E-07 

0.185E-06 

7187 

2266 

0.198E-07 

0.875E-07 

7407 

2166 

0.492E-07 

0.145E-06 

7513 

2638 

0.219E-07 

0.164E-06 

7516 

2528 

0.132E-06 

0.952E-06 

7681 

1720 

0.121E-07 

0.484E-07 

7873 

2626 

0.550E-10 

0.522E-09 

8027 

2594 

0.390E-10 

0.122E-08 

8075 

2460 

0.213E-07 

0.140E-06 

8524 

2151 

0, 103E-07 

0.349E-07 

G681 

1797 

0.134E-07 

0.420E-07 

8695 

2478 

0.178E-06 

0.154E-05 

8806 

2197 

0.322E-07 

0.295E-06 

8877 

2276 

0.304E-07 

0.481E-07 

9063 

2265 

0.206E-07 

0.719E-07 

9082 

2609 

0.579E-07 

0.606E-06 

9323 

2605 

0.720E-09 

0.308E-08 

9406 

2421 

0.366E-07 

0.662E-07 

9461 

2628 

0.107E-06 

0.283E-05 

9470 

1684 

0.221E-07 

0.115E-06 

9513 

2618 

0.542E-07 

0.123E-05 

9786 

2697 

0.862E-08 

0.127E-06 

9893 

2551 

0.341E-08 

0.483E-07 
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Table  A-4.  Comparison  o*  rectified  impulses 


TEST 

POINT 

SHOT 

NUMBER 

RECTIFIED 

IMPULSE 

EMP 

RECTIFIED 

IMPULSE 

LIGHTNING 

0059 

2276 

0.322E-06 

0.330E-06 

0141 

2662 

0.769E-09 

0.586E-09 

0434 

2502 

0.292E-05 

0.211E-05 

0504 

1680 

0.237E-06 

0.187E-06 

0516 

2615 

0.322E-06 

0.995E-06 

0594 

2584 

0.197E-08 

0.419E-09 

0643 

2261 

0.378E-06 

0.149E-06 

0705 

2535 

0.922E-06 

0.157E-05 

0715 

1798 

0.124E-06 

0.502E-07 

0723 

2256 

0.194E-05 

0.552E-06 

0903 

1428 

0.876E-08 

0.525E-07 

0918 

2550 

0.382E-06 

0.559E-06 

1182 

1159 

0.682E-06 

0.451E-06 

1473 

1779 

0.220E-06 

0.561E-07 

1660 

2545 

0.361E-06 

0.111E-06 

2238 

2154 

0.104E-06 

0.114E-06 

2391 

1734 

0.428E-06 

0.167E-06 

2426 

1306 

0.444E-06 

0.108E-06 

2717 

2560 

0.113E-05 

0.778E-06 

2866 

2274 

0.243E-05 

0.620E-06 

3313 

2521 

0.562E-06 

0.248E-06 

3313 

2689 

0.429E-06 

0.292E-06 

3385 

1718 

0.179E-06 

0.127E-06 

3473 

2607 

0.985E-06 

0.170E-05 

3539 

2727 

0.104E-05 

0.427E-06 

3543 

2265 

0.504E-05 

0.111E-06 

3615 

1675 

0.292E-06 

0.585E-06 

3626 

2531 

0.578E-06 

0.162E-06 

3795 

2281 

0.183E-06 

0.254E-06 

3884 

2255 

0.225E-05 

0.714E-06 

3919 

1156 

0.330E-05 

0.944E-05 

4050 

1680 

0.159E-06 

0.111E-06 

4225 

2671 

0.584E-08 

0.480E-08 

4309 

2653 

0.157E-06 

0.143E-06 

4597 

2436 

0.440E-06 

0.510E-06 

4859 

2144 

0.166E-06 

0.627E-07 

4914 

2217 

0.436E-06 

0.185E-06 

4924 

2645 

0.398E-06 

0.826E-06 

5169 

2588 

0.397E-06 

0.170E-06 

5283 

1717 

0.250E-06 

0.657E-06 

5352 

1234 

0.982E-07 

0.773E-07 
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Table  A-4.  Comparison  of  rectified  impulses  (Concluded) 


TEST 

POINT 

SHOT 

NUMBER 

RECTIFIED 

IMPULSE 

EMP 

RECTIFIED 

IMPULSE 

LIGHTNING 

5393 

2623 

0.983E-06 

0.499E-05 

5415 

2700 

0.470E-06 

0.772E-06 

5511 

2274 

0.751E-06 

0.222E-06 

5524 

2584 

0.417E-09 

0.115E-08 

5584 

2687 

0.622E-06 

0.522E-06 

5611 

2308 

0.411E-07 

0.584E-07 

5611 

2501 

0.312E-07 

0.446E-07 

5727 

1180 

0.981E-07 

0.696E-07 

5737 

2165 

0.206E-06 

0.746E-07 

5813 

2606 

0.600E-06 

0.579E-06 

586S 

2271 

0.223E-05 

0.219E-05 

6369 

2584 

0.288E-07 

0.225E-07 

6381 

1151 

0.374E-06 

0.282E-06 

6482 

2501 

0.244E-06 

0.479E-07 

6562 

2501 

0.114E-05 

0.438E-06 

6708 

2712 

0.397E-06 

0.222E-06 

6732 

2712 

0.763E-06 

0.843E-06 

7045 

2260 

0.197E-05 

0.520E-06 

7059 

2226 

0.436E-06 

0.225E-06 

7171 

2504 

0.551E-06 

0 . 31 IE— 06 

7187 

2266 

0.518E-06 

0.197E-06 

7407 

2166 

0.661E-06 

0.274E-06 

7513 

2638 

0.411E-06 

0.288E-06 

7516 

2528 

0.175E-05 

0.210E-05 

7681 

1720 

0.245E-06 

0.106E-06 

7873 

2626 

0.146E-08 

0.103E-U8 

8027 

2594 

0.297E-09 

0.131E-08 

8075 

2460 

0.356E-06 

0.211E-06 

8524 

2151 

0.144E-06 

0.578E-07 

8681 

1797 

0.230E-06 

0.932E-07 

8695 

2478 

0.297E-05 

0.293E-05 

8806 

2197 

0.304E-06 

0.389E-06 

8877 

2276 

0.363E-06 

0.175E-06 

9063 

2265 

0.453E-06 

0.154E-06 

9082 

2609 

0.589E-06 

0.724E-06 

9323 

2605 

0.822E-08 

0.530E-08 

9406 

2421 

0.563E-06 

0.261E-06 

9461 

2628 

0.650E-06 

0.357E-05 

9470 

1684 

0.257E-06 

0.283E-06 

9513 

2618 

0.362E-06 

0.134E-05 

9786 

2697 

0.711E-07 

0J55E-06 

9893 

2551 

0.818E-07 

0.698E-07 

Table  A-5.  Comparison  of  root  action  integrals 


TEST 

POINT 

SHOT 

NUMBER 

ROOT  ACTION 
INTE6RAL 

EMP 

ROOT  ACTION 
INTEGRAL 
LIGHTNING 

0059 

2276 

0.255E-03 

0.186E-03 

0141 

2662 

0.643E-06 

0.287E-06 

0434 

2502 

0.244E-02 

0.109E-02 

0504 

1680 

0.174E-03 

0.947E-04 

0516 

2615 

0.273E-03 

0.486E-03 

0594 

2584 

0.141E-Q5 

0.284E-06 

0643 

2261 

0.279E-03 

0.808E-04 

0705 

2535 

0.803E-03 

0.817E-03 

0715 

1798 

0.934E-04 

0.251E-04 

0723 

2256 

0.170E-02 

0.415E-03 

0903 

1428 

0.658E-05 

0.262E-04 

0918 

2550 

0.298E-03 

0.284E-03 

1182 

1159 

0.524E-03 

0.224E-03 

1473 

1779 

0.184E-03 

0.400E-04 

1660 

2545 

0.253E-03 

0.618E-04 

2238 

2154 

0.977E-04 

0.599E-04 

2391 

1734 

0.289E-03 

0.101E-03 

2426 

1306 

0.332E-03 

0.662E-04 

2717 

2560 

0.848E-03 

0.413E-03 

2866 

2274 

0.205E-02 

0.482E-03 

3313 

2521 

0.403E-03 

0.134E-03 

3313 

2689 

0.321E-03 

0.158E-03 

3385 

1718 

0.152E-03 

0.609E-04 

3473 

2607 

0.686E-03 

0.809E-03 

3539 

2727 

0.808E-03 

0.246E-03 

3543 

2265 

0.363E-03 

0.672E-04 

3615 

1675 

0.235E-03 

0.296E-03 

3626 

2531 

0.517E-03 

0.111E-03 

3795 

2281 

0.207E-03 

0.125E-03 

3884 

2255 

0.191E-02 

0.469E-03 

3919 

1156 

0.289E-02 

0.505E-02 

4050 

1680 

0.128E-03 

0.555E-04 

4225 

2671 

0.437E-05 

0.245E-05 

4309 

2653 

0.116E-03 

0.729E-04 

4597 

2436 

0.338E-03 

0.257E-03 

4859 

2144 

0.117E-03 

0.333E-04 

4914 

2217 

0.267E-03 

0.112E-03 

4924 

2645 

0.343E-03 

0.390E-03 

5169 

2588 

0.310E-03 

0.940E-04 

5283 

1717 

0.182E-03 

0.318E-03 

5352 

1234 

0.986E-04 

0.384E-04 

Table  A-5.  Comparison  of  root  action  integrals  (Concluded) 


TEST 

POINT 

SHOT 

NUMBER 

ROOT  ACTION 
INTEGRAL 

EMP 

ROOT  ACTION 
INTEGRAL 
LIGHTNING 

C-300 

WO  u  ■ 

oeoo 

LVC.V 

0.967E-03 

0.260E-02 

3415 

2700 

0.349E-03 

0.401E-03 

5511 

2274 

0.575E-03 

0.134E-03 

5524 

2584 

0.364E-06 

0.556E-06 

5584 

2687 

0.552E-03 

0.264E-03 

5611 

2308 

0.452E-04 

0.297E-04 

5611 

2501 

0.259E-04 

0.219E-04 

5727 

1180 

0.836E-04 

0.371E-04 

5737 

2165 

0.203E-03 

0.389E-04 

5813 

2606 

0.481E-03 

0.287E-03 

5869 

2271 

0.185E-02 

0.110E-02 

6369 

2584 

0.242E-04 

0.113E-04 

6381 

1151 

0.289E-03 

0.141E-03 

6482 

2501 

0.176E-03 

0.299E-04 

6562 

2501 

0.927E-03 

0.278E-03 

6708 

2712 

0.302E-03 

0.142E-03 

6732 

2712 

0.688E-03 

0.419E-03 

7045 

2260 

0.171E-02 

0.422E-03 

7059 

2226 

0.360E-03 

0.108E-03 

7171 

2504 

0.355E-03 

0.177E-03 

7187 

2266 

0.362E-03 

0.967E-04 

7407 

2166 

0.459E-03 

0.174E-03 

7513 

2638 

0.289E-03 

0.143E-03 

7516 

2528 

0.153E-02 

0.103E-02 

7681 

1720 

0.163E-03 

0.562E-04 

7873 

2626 

0.120E-05 

0.5UE-06 

8027 

2594 

0.213E-06 

0.653E-06 

8075 

2460 

0.288E-03 

0.109E-03 

8524 

2151 

0.118E-03 

0.321E-04 

8681 

1797 

0.183E-03 

0.524E-04 

8695 

2478 

0.260E-02 

0.145E-02 

8806 

2197 

0.284E-03 

0.207E-03 

8877 

2276 

0.312E-03 

0.925E-04 

9063 

2265 

0.352E-03 

0.847E-04 

9082 

2609 

0.469E-03 

0.344E-03 

9323 

2605 

0.632E-05 

0.270E-05 

9406 

2421 

0.372E-03 

0.137E-03 

9461 

2628 

0.469E-03 

0. 171E-02 

9470 

1684 

0.155E-03 

0.166E-03 

9513 

2618 

0.290E-03 

0.648E-03 

9786 

2697 

0.694E-04 

0. 796E-04 

9893 

2551 

0.775E-04 

0.346E-04 

Figure  A-9.  Scatter  plot  of 
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Figure  B-2.  Corrected  TRESTLE  data;  TP  0059  SN  2276. 
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Figure  B-3.  Severe  nearby  lightning  threat;  TP  0059  SN  2276. 
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Figure  B-4.  Severe  nearby  lightning  threat;  TP  0059  SN  2276. 
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Figure  B-6.  Double  exponential  threat;  TP  0059  SN  2276 
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Figure  B-7.  Corrected  TRESTLE  data;  TP  0141  SN  2662. 


SN  2662. 


Figure  B-9.  Severe  nearby  lightning  threat;  TP  0141  SN  2662. 
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Figure  B-12.  Double  exponential  threat;  TP  0141  SN  2662. 
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Figure  B-19.  Corrected  TRESTLE  data;  TP  0504  SN  1680 
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Figure  B-22.  Severe  nearby  lightning  threat;  TP  0504  SN  1680 
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Figure  B-37.  Corrected  TRESTLE  data;  TP  0643  SN  2261. 
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Eigure  B-43.  Corrected  TRESTLE 
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Figure  B-44.  Corrected  TRESTLE  data;  TP  0705  SN  2535. 
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Figure  B-45.  Severe  nearby  lightning  threat;  TP  0705  SN  2535. 
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Figure  B-47.  Double  exponential  threat;  TP  0705  SN  2535 
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Figure  B-50 .  Corrected  TRESTLE  data;  TP  0715  SN  1798. 


Figure  B-52.  Severe  nearby  lightning  threat;  TP  0715  SN  1798. 
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Figure  B-53.  Double  exponential  threat;  TP  0715  SN  1798. 
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Figure  B-54.  Double  exponential  threat;  TP  0715  SN  1798. 
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Figure  B-58.  Severe  nearby  lightning  threat;  TP  072o  SN  2256 
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Eigure  B-60 .  Double  exponential  threat;  TP  0723  SN  2256. 
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Figure  B-62.  Corrected  TRESTLE  data;  TP  0903  SN  1428. 
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Figure  3-63.  Severe  nearby  lightning  threat;  TP  0903  SN  1428. 
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Figure  B-64.  Severe  nearby  lightning  threat;  TP  0903  SN  1428 
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Eigure  B-65.  Double  exponential  threat;  TP  0903  SN  1428 
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Figure  B-57 .  Corrected  TRESTLE  data;  TP  0918  SN  2550 
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Figure  B-70 .  Severe  nearby  lightning  threat;  TP  0918  SN  2550. 
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Ei ]ure  B-72.  Double  exponential  threat;  TP  0918  SN  2550 
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Eigure  B-73.  Corrected  TRESTLE  data;  TP  1182  SN  1159 


Figure  B-74.  Corrected  TRESTLE  data;  TP  1182  SN  1159. 
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Figure  B-77.  Double  exponential  threat;  TP  1182  SN  1159. 
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Figure  B-81.  Severe  nearby  lightning  threat;  TP  1473  SN  1779. 
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Figure  B-85.  Corrected  TRESTLE  data;  TP  1660  SN  2545 
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Figure  B-87.  Severe  nearby  lightning  threat;  TP  1660  SN  2545. 
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Figure  B-92.  Corrected  TRESTLE  data;  TP  2238  SN  2154. 
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Figure  B-99.  Severe  nearby  lightning  threat;  TP  2391  SN  1734. 
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Figure  B-103.  Corrected  TRESTLE  data;  TP  2426  SN  1306. 
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Figure  B-106.  Severe  nearby  lightning  threat;  TP  2426  SN  1306. 
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Figure  B-lll.  Severe 


Eigure  B-112.  Severe  nearby  lightning  threat;  TP  2717  SN  2560 
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-113.  Double  exponential  threat;  TP  2717  SN  2560. 
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Eigure  B-114.  Double  exponential  threat;  TP  2717  SN  2560. 
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Figure  B-115.  Corrected  TRESTLE  data;  TP  2866  SN  2274 


Frequency  (Hz) 

Eigure  B-117.  Severe  nearby  lightning  threat 


Eigure  B-118.  Severe  nearby  lightning  threat 
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Eigure  B-120.  Double  exponential  threat;  TP  2866  SN  2274. 
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Figure  B-122.  Corrected  TRESTLE  data 


Eigure  B-123.  Severe  nearby  lightning  threat;  TP  331 


Figure  B-124.  Severe  nearby  lightning  threat;  TP  3313  SN  2521. 
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Eigure  B-125.  Double  exponential  threat;  TP  3313  SN  2521 
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Corrected  TRESTLE  data;  TP  3313  SN  2689 
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Figure  B-129.  Severe  nearby  lightning  threat;  TP  3313  SN  2689. 
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Eigure  B-133.  Corrected  TRESTLE  data;  TP  3385  SN  1718. 
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Eigure  B-134.  Corrected  TRESTLE  data;  TP  3385  SN  1718. 
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Figure  B-135.  Severe  nearby  lightning  threat;  TP  3385  SN  1718 


Eigure  B-136 .  Severe  nearby  lightning  threat;  TP  3385  SN  1718. 
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Figure  B-137.  Double  exponential  threat;  TP  3385  SN  1718. 
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Eigure  B-139.  Corrected  TRESTLE  data;  TP  3473  SN  2607 
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Eigure  B-140 .  Corrected  TRESTLE  da 
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Figure  B-141.  Severe  nearby  lightning  threat;  TP  3473  SN  2607. 


Eigure  B-142.  Severe  nearby  lightning  threat;  TP  3473  SN  2607. 
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Figure  B-145.  Corrected  TRESTLE  data;  TP  3539  SN  2727 
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Figure  B-148.  Severe  nearby  lightning  threat;  TP  3539  SN  2727. 
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Figure  B-149.  Double  exponential  threat 
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Eigure  B-150 .  Double  exponential  threat;  TP  3539  SN  2727 . 
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Figure  B-151.  Corrected  TRESTLE  data;  TP  3543  SN  2265 


183 


10-8  10-7  10-8 

Time  (Seconds) 

Eigure  B-152.  Corrected  TRESTLE  data;  TP  3543  SN  2265 


Eigure  B-153.  Severe  nearby  lightning  threat;  TP  3543  SN  2265 


Figure  B-154.  Severe  nearby  lightning  threat;  TP  3543  SN  2265. 
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Figure  B-160.  Severe  nearby  lightning  threat;  TP  3615  SN  1675. 


-161.  Double  exponential  threat;  TP  3615  SN  1675. 
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Eigure  B-165.  Severe  nearby  lightning  threat;  TP  3626  SN  2531. 
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Eigure  B-166.  Severe  nearby  lightning  threat;  TP  3626  SN  2531 
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Eigure  B-168.  Double  exponential  threat;  TP  3626  SN  2531 
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Figure  B-171.  Severe  nearby  lightning  threat;  TP  3795  SN  2281. 


Eigure  B-172 .  Severe  nearby  lightning  threat;  TP  3795  SN  2281. 
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Eigure  B-173.  Double  exponential  threat;  TP  3795  SN  2281. 
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Eigure  B-182.  Corrected  TRESTLE  data 
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Figure  B-183.  Severe  nearby  lightning  threat;  TP  3919  SN  1156. 


Eigure  B-184.  Severe  nearby  lightning  threat;  TP  3919  SN  1156. 
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Figure  B-185.  Double  exponential  threat;  TP  3919  SN  1156 
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E j gure  B-186 .  Double  exponential  threat 
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Eigure  B-188.  Corrected  TRESTLE  data;  TP  4050  SN  1680. 


10*  10s  106  107  10® 

Frequency  (Hz) 

Figure  B-189.  Severe  nearby  lightning  threat;  TP  4050  SN  1680. 
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Eigure  B-193.  Corrected  TRESTLE  data;  TP  4225 
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Eigure  B-194.  Corrected  TRESTLE  data;  TP  4225  SN  2671. 


10- 


(zn/ssasduiv)  3pnq.xu6BW 


228 


10s  106  107  108 

Erequency  (Hz) 

Figure  B-197.  Double  exponential  threat;  TP  4225  SN  2671. 
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Eigure  B-200.  Corrected  TRESTLE  data;  TP  4309  SN  2653 
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Eigure  B-201.  Severe  nearby  lightning  threat;  TP  4309  SN  2653 
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Figure  B-202.  Severe  nearby  lightning  threat;  TP  4309  SN  2653. 
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Eigure  B-203.  Double  exponential  threat;  TP  4309  SN  2653. 


-40 


-OT 


(zH/s©Jt©dmv)  ©pnq.xu6ew 


236 


10^  10s  10®  107  10® 

Frequency  (Hz) 

Eigure  B-205.  Corrected  TRESTLE  data;  TP  4597  SN  2436. 
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Figure  B-206.  Corrected  TRESTLE  data 
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Figure  B-207.  Severe  nearby  lightning  threat;  TP  4597  SN  2436 


Figure  B-208.  Severe  nearby  lightning  threat;  TP  4597  SN  2436. 
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Eigure  B-211.  Corrected  TRESTLE  data;  TP  4859  SN  2144 
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Eigure  B-213.  Severe  nearby  lightning  threat;  TP  4859  SN  2144. 
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Eigure  B-214.  Severe  nearby  lightning  threat;  TP  4859  SN  2144. 
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Figure  B-216.  Double  exponential  threat;  TP  4859  SN  2144. 
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Eigure  B-217.  Corrected  TRESTLE  data;  TP  4914  SN  2217 
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Figure  B-218.  Corrected  TRESTLE  data;  TP  4914  SN  2217 
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Eigure  B-219.  Severe  nearby  lightning  threat;  TP  4914  SN  2217. 
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Eioure  B-224.  Corrected  TRESTLE  data;  TP  4924  SN  2645. 
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Figure  B-227.  Double  exponential  threat;  TP  4924  SN  2645. 
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Figure  B-229.  Corrected  TRESTLE  data;  TP  5169  SN  2588 
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Eigure  B-231.  Severe  nearby  lightning  threat;  TP  5169  SN  2588 
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Figure  B-233.  Double  exponential  threat;  TP  5169  SN  2588. 
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Figure  B-235.  Corrected.  TRESTLE  data;  TP  5283  SN  1717. 
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Eigure  B-236.  Corrected  TRESTLE  data;  TP  5283  SN  1717. 
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Eigure  B-239.  Double  exponential  threat;  TP  5283  SN  1717. 
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Figure  B-241.  Corrected  TRESTLE  data;  TP  5352  SN  1234 
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Eigure  B-242.  Corrected  TRESTLE  data;  TP  5352  SN  1234 
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Figure  B-245.  Double  exponential  threat;  TP  5352  SN  1234. 
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Figure  B-246.  Double  exponential  threat;  TP  5352  SN  1234. 


Eigure  B-250.  Severe  nearby  lightning  threat;  TP  5393  SN  2623. 
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Figure  B-251.  Double  exponential  threat;  TP  5393  SN  2623. 
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Eigure  B-252.  Double  exponential  threat;  TP  5393  SN  2623 
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Eigure  B-254.  Corrected  TRESTLE  data;  TP  5415  SN  2700 
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Eigure  B-257.  Double  exponential  threat;  TP  5415  SN  2700. 
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Figure  B-259.  Corrected  TRESTLE  data;  TP  5511  SN  2274. 
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Eigure  B-260.  Corrected  TRESTLE  da 
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Figure  B-264.  Double  exponential  threat;  TP  5511  SN  2274. 
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TP  5524  SN  2584. 


Frequency  (Hz) 

Eigure  B-267.  Severe  nearby  lightning  threat;  TP  5524  SN  2584. 
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Figure  B-271.  Corrected  TRESTLE  data;  TP  5584  SN  2687 
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Eigure  B-274.  Severe  nearby  lightning  threat;  TP  5584  SN  2687. 
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Figure  B-275.  Double  exponential  threat;  TP  5584  SN  2687 
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Figure  B-279.  Severe  nearby  lightning  threat;  TP  5611  SN  2308 


Eigure  B-280.  Severe  nearby  lightning  threat;  TP  5611  SN  2308. 
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Figure  B-282.  Double  exponential  threat;  TP  5611  SN  2308. 
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Eigure  B-283.  Corrected  TRESTLE  data;  TP  5611  SN  2501 
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Figure  B-285.  Severe  nearby  lightning  threat;  TP  5611  SN  2501 
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Eigure  B-286.  Severe  nearby  lightning  threat;  TP  5611  SN  2501 
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Eigure  B-287.  Double  exponential  threat;  TP  5611  SN  2501. 


10~9  10-3  10"7  10-3 

Time  (Seconds) 

Eigure  B-290.  Corrected  TRESTLE  data;  TP  5727  SN  1180. 
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Figure  B-291.  Severe  nearby  lightning  threat;  TP  5727  SN  1180. 
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Figure  B-294.  Double  exponential  threat;  TP  5727  SN  1180 
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Eigure  B-295.  Corrected  TRESTLE  da 
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Eigure  B-296.  Corrected  TRESTLE  data;  TP  5737  SN  2165. 
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Figure  B-297.  Severe  nearby  lightning  threat;  TP  5737  SN  2165. 


Figure  B-298.  Severe  nearby  lightning  threat;  TP  5737  SN  2165. 


Frequency  (Hz) 

Figure  B-299.  Double  exponential  threat;  TP  5737  SN  2165. 
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Corrected  TRESTLE  data;  TP  5813  SN  2606 
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Figure  B-302.  Corrected  TRESTLE  data;  TP  5813  SN  2606. 
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Figure  B-304.  Severe  nearby  lightning  threat;  TP  5813  SN  2606. 
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Figure  B-305.  Double  exponential  threat;  TP  5813  SN  2606. 
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Figure  B-309.  Severe  nearby  lightning  threat;  TP  5869  SN  2271. 


Figure  B-310.  Severe  nearby  lightning  threat;  TP  5869  SN  2271 
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Figure  B-311.  Double  exponential  threat;  TP  5869  SN  2271. 
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Eigure  B-313.  Corrected  TRESTLE  data;  TP  6369 
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Eigure  B-314.  Corrected  TRESTLE  dai 


Eigure  B-3I6.  Severe  nearby  lightning  threat;  TP  6369  SN  2584. 
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Figure  B-317.  Double  exponential  threat;  TP  6369  SN  2584. 
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Figure  B-320.  Corrected  TRESTLE  data;  TP  6381  SN  1151. 
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Figure  B-321.  Severe  nearby  lightning  threat;  TP  6381  SN  1151. 


Figure  B-322.  Severe  nearby  lightning  threat;  TP  6381  SN  1151 
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Figure  B-323.  Double  exponential  threat;  TP  6381  SN  1151. 
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Figure  B-324.  Double  exponential  threat;  TP  6381  SN  1151. 
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Figure  B-325.  Corrected  TRESTLE 
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Eigure  B-330.  Double  exponential  threat;  TP  6482  SN  2501. 
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Figure  B-331.  Corrected  TRESTLE  data;  TP  6562  SN  2501 
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Eigure  B-332.  Corrected  TRESTLE  data;  TP  6562  SN  2501. 
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Figure  B-333.  Severe  nearby  lightning  threat;  TP  6562  SN  2501. 


Eigure  B-334.  Severe  nearby  lightning  threat;  TP  6562  SN  2501 
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Figure  B-335.  Double  exponential  threat;  TP  6562  SN  2501. 
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Figure  B-336.  Double  exponential  threat;  TP  6562  SN  2501. 
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Figure  B-339.  Severe  nearby  lightning  threat;  TP  6708  SN  2712. 
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Figure  B-340.  Severe  nearby  lightning  threat 
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Eigure  B-341.  Double  exponential  threat;  TP  6708  SN  2712. 
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Figure  B-342.  Double  exponential  threat 
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Figure  B-344.  Corrected  TRESTLE  data;  TP  6732  SN  2712. 


Eigure  B-346.  Severe  nearby  lightning  threat;  TP  673 2  SN  2712. 
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Figure  B-347.  Double  exponential  threat;  TP  6732  SN  2712. 
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Eigure  B-350.  Corrected  TRESTLE  data;  TP  7045  SN  2260. 
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Eigure  B-351.  Severe  nearby  lightning  threat;  TP  7045  SN  2260. 
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Figure  B-352.  Severe  nearby  lightning  threat;  TP  7045  SN  2260 
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Figure  B-353.  Double  e>q?onential  threat;  TP  7045  SN  2260. 


10~9  10-8  10-7  10-6 

Time  (Seconds) 

Eigure  B-354.  Double  exponential  threat;  TP  7045  SN  2260. 
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Figure  B-355.  Corrected  TRESTLE  da 
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Eigure  B-356.  Corrected  TRESTLE  data;  TP  7059  SN  2226. 
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Figure  B-357.  Severe  nearby  lightning  threat;  TP  7059  SN  2226 
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Figure  B-359.  Double  exponential  threat;  TP  7059  SN  2226 
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Eigure  B-360.  Double  exponential  threat;  TP  7059  SN  2226. 
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Eigure  B-361.  Corrected 
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Figure  B-362.  Corrected  TRESTLE  data;  TP  7171  SN  2504. 


io4  10s  io6  107  10s  109 

Frequency  (Hz) 

Figure  B-363.  Severe  nearby  lightning  threat;  TP  7171  SN  2504. 


Eigure  B-364.  Severe  nearby  lightning  threat;  TP  7171  SN  2504. 
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Figure  B-365.  Dcuble  exponential  threat;  TP  7171  SN  2504. 
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Eigure  B-366.  Double  exponential  threat 
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Eigure  B-367.  Corrected  TRESTLE  data;  TP  7187  SN  2266 
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Eigure  B-368.  Corrected  TRESTLE  data 
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Figure  B-370.  Severe  nearby  lightning  threat;  TP  7187  SN  2266 
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Figure  B-373.  Corrected  TRESTLE  data;  TP  7407  SN  2166 


Figure  B-374.  Corrected  TRESTLE  data;  TP  7407  SN  2166. 
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Eigure  B-375.  Severe  nearby  lightning  threat;  TP  7407  SN  2166 


Figure  B-376.  Severe  nearby  lightning  threat;  TP  7407  SN  2166. 
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Figure  B-377.  Double  exponential  threat;  TP  7407  SN  2166 


409 


-01 

+006 


-OX 


410 


104  10s  106  107  10s  109 

Frequency  (Hz) 

Figure  B-379.  Corrected  TRESTLE  data;  TP  7513  SN  2638. 
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Eigure  B-380.  Corrected  TRESTLE  data;  TP  7513  SN  2638. 
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Figure  B-382.  Severe  nearby  lightning  threat;  TP  7513  SN  2638. 
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Figure  B-383.  Double  exponential  threat;  TP  7513  SN  2638. 
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Eigure  B-384.  Double  exponential  threat;  TP  7513  SN  2638 
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Figure  B-385.  Corrected  TRESTLE  ds 
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Figure  B-387.  Severe  nearby  lightning  threat;  TP  7516  SN  2528 
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Figure  B-391.  Corrected  TRESTLE  data;  TP  7681  SN  1720 
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Eigure  B-392.  Corrected  TRESTLE  data;  TP  7681  SN  1720 
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Eigure  B-394. 
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Figure  B-395.  Double  exponential  threat;  TP  7681  SN  1720 
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Eigure  B-396.  Double  exponential  threat;  TP  7681  SN  1720. 
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Figure  B-398.  Corrected  TRESTLE  data;  TP  7873  SN  2626. 
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Figure  B-399.  Severe  nearby  lightning  threat;  TP  7873  SN  2626. 
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Figure  B-400.  Severe  nearby  lightning  threat;  TP  7873  SN  2626. 


Figure  B-402.  Double  exponential  threat;  TP  7873  SN  2626. 
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Eigure  B-404.  Corrected  TRESTLE  data;  TP  8027  SN  2594 
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Figure  B-405.  Severe  nearby  lightning  threat;  TP  8027  SN  2594. 


Eigure  B-406 .  Severe  nearby  lightning  threat;  TP  8027  SN  2594. 
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Eigure  B-409.  Corrected  TRES' 


Eigure  B-412.  Severe  nearby  lightning  threat;  TP  8075  SN  2460. 


SN  2460. 


8524 


10-7  10-6 

Time  (Seconds) 

Corrected  TRESTLE  data;  TP  8524  SN  2151. 
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Figure  B-417 .  Severe  nearby  lightning  threat;  TP  8524  SN  2151 
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Figure  B-418.  Severe  nearby  lightning  threat;  TP  8524  SN  2151. 
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Eigure  B-420.  Double  exponential  threat;  TP  8524  SN  2151 
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Eigure  B-422.  Corrected  TRESTLE  data;  TP  8681  SN  1797 
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Figure  B-423.  Severe  nearby  lightning  threat;  TP  8681  SN  1797 


Eigure  B-424.  Severe  nearby  lightning  threat;  TP  8681  SN  1797. 
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Eigure  B-425.  Double  exponential  threat;  TP  8681  SN  1797. 
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Figure  B-426.  Double  exponential  threat 
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Figure  B-427.  Corrected  TRESTLE  data;  TP  8695  SN  2478 
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Eigure  B-428.  Corrected  TRESTLE  data;  TP  8695  SN  2478. 
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Figure  B-430 .  Severe  nearby  lightning  threat;  TP  8695  SN  2478. 
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Eigure  B-432 .  Double  exponential  threat;  TP  8695  SN  2478. 


Time  (Seconds) 

Figure  B-434.  Corrected  TRESTLE  data;  TP  8806  SN  2197 


Figure  B-436.  Severe  nearby  lightning  threat;  TP  8806  SN  2197. 
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Eigure  B-438.  Double  exponential  threat;  TP  8806  SN  2197. 
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Eigure  B-439.  Corrected  TR 
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Figure  B-440 .  Corrected  TRESTLE  data;  TP  8877  SN  2276 


10<  10s  106  107 

Frequency  (Hz) 

Figure  B-441.  Severe  nearby  lightning  threat 
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Corrected  TRESTLE  data;  TP  9063  SN  2265. 
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Figure  B-446.  Corrected  TRESTLE  data;  TP  9063  SN  2265. 
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Figure  B-447 .  Severe  nearby  lightning  threat;  TP  9 
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Double  exponential  threat;  TP  9063  SN  2265. 
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Figure  B-451.  Corrected  TRESTLE  data;  TP  9082  SN  2609 
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Figure  B-452 .  Corrected  TRESTLE  data;  TP  9082  SN  2609 
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Severe  nearby  lightning  threat;  TP  9082  SN  2609. 
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Figure  B-457.  Corrected  TRESTLE  data;  TP  9323  SN  2605 
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Figure  B-462.  Double  expo: 
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Figure  B-464.  Corrected  TRESTLE  dai 
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Figure  B-469.  Corrected  TRESTLE  data;  TP  9461  SN  2628 
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Figure  B-472 .  Severe  nearby 
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Figure  B-479.  Double  exponential  threat;  TP  9470  SN  1684 
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Figure  B-480.  Double  exponential  threat;  TP  9470  SN  1684. 
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Figure  B-488.  Corrected  TRESTLE  data;  TP  9786  SN  2697. 
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Double  exponential  threat;  TP  9786  SN  2697 
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Figure  3-496.  Severe  nearby  lightning  threat;  TP  9893  SN  2551. 
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Double  exponential  threat;  TP  9893  SN  2551 
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ATTN:  C3S  EVAL  OFC  (HDOO) 

ATTN:  C3S  INFO  SYSS  DIV 
ATTN:  J-3  NUC  CONTINGENCY  BR 
ATTN:  J-3  STRAT  OPNS  DIV 
ATTN:  J-5NUC&CHEM  DIV 
ATTN:  JAD 

JOINT  STRAT  TGT  PLANNING  STAFF 
ATTN:  JLAA 
ATTN:  JLK  DNA  REP 
ATTN:  JLKS 
ATTN:  JPPFA 
ATTN:  JPPFD 
ATTN:  JPSS 
ATTN:  JPTM 

JOINT  TACTICAL  C3  AGENCY 
ATTN:  C3A-ARJS 
ATTN:  C3A-SES 

NATIONAL  COMMUNICATIONS  SYSTEM 
ATTN:  NCS-TS 

NATIONAL  DEFENSE  UNIVERSITY 
ATTN:  NWCO 

NATIONAL  SECURITY  AGENCY 
ATTN:  CHIEF  A  GROUP 

OFC  OF  THE  SECY  OF  DEFENSE 
ATTN-  DOC  CONTROL 

PROGRAM  ANALYSIS  &  EVALUATION 

ATTN:  GEN  PURPOSE  PROGRAMS 

U  S  EUROPEAN  COMMAND 
ATTN:  ECC3S-CC 

U  S  NATIONAL  MILITARY  REPRESENTATIVE 
ATTN:  U  S  DOCS  OFFICER 
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DEPARTMENT  OF  DEFENSE  (CONTINUED) 

U  S  FORCES  KOREA 

ATTN:  DJ-AM-M 
ATTN:  EACJ-PON-NO 

UNDER  SECY  OF  DEF  FOR  RSCH  &  ENGRG 
ATTN:  DEPUNDSEC  COM  SYS 
ATTN:  DEPUNDSEC  C3I-STRAT&C2  SYS 
ATTN:  STRAT  &  SPACE  SYS  (OS) 

ATTN:  STRAT  &  THEATER  NUC  FOR  F  VAJDA 
ATTN:  TACTICAL  WARFARE  PROG 

DEPARTMENT  OF  THE  ARMY 

DEFENSE  COMMUNICATIONS  SYSTEMS 
ATTN:  DRCPM-COM-W-D 

DEP  CH  OF  STAFF  FOR  OPS  &  PUNS 
ATTN:  DAMO-ODW 

DEP  CH  OF  STAFF  FOR  RSCH  DEV  &  ACQ 
ATTN:  DAMA-CSS-N 

HARRY  DIAMOND  UBORATORIES 
ATTN:  CHIEF  DIV  10000 
ATM.  3CHLD-NW-P 
ATTN:  SLCHD-NE-EB 
ATTN:  SLCHD-NW 

2  CYS  ATTN:  SLCHD-NW-E 

ATTN:  SLCHD-NW-EA  21100 

ATTN:  SLCHD-NW-ED 

ATTN:  SLCHD-NW-EE 

ATTN:  SLCHD-NW-R 

ATTN:  SLCHD-NW-RA 

ATTN:  SLCHD-NW-RC 

ATTN:  SICHD-NW-RH  G  MERKEL 

ATTN:  SLCHD-NW-RH  R  GILBERT  22800 

ATTN:  SLCHD-NW-RI  G  HUTTLIN 

ATTN:  SLCIS-IM-TL  81100  TECH  LIB 

HQ  DEPARTMENT  OF  THE  ARMY 
ATTN:  DAMO-TCV-A 

JOINT  MANAGEMENT  OFFICE 
ATTN:  JMO-TCS 

RESEARCH  &  DEV  CENTER 
ATTN:  DRCPM-ATC 
ATTN:  DRCPM-TDS-SD 

U  SARMY  ARMOR  CENTER 

ATTN:  TECH  LIBRARY 

U  S  ARMY  ARMOSPHERIC  SCIENCES  UB 
ATTN:  SLCAS-AS 

U  S  ARMY  BALLISTIC  RESEARCH  UB 
ATTN:  SLCBR-SS-T  TECH  LIB 
ATTN:  SLCBR-VL 


U  S  ARMY  BELVOIR  RD  &  E  CTR 

ATTN:  DRDME-WC  TECH  LIB 

U  S  ARMY  COMB  ARMS  COMBAT  DEV  ACTY 
ATTN:  ATZL-CAC-A 
ATTN:  ATZL-CAN-I 
ATTN:  ATZL-CAP 

U  S  ARMY  COMD  &  GENERAL  STAFF  COLLEGE 
ATTN:  LIBRARY 

U  S  ARMY  COMM-ELEC  ENGRG  INSTAL  AGENCY 
ATTN:  CCC-CED-SES 

U  S  ARMY  CONCEPTS  ANALYSIS  AGENCY 
ATTN:  CODE  605/606 

U  S  ARMY  ENGINEER  DIV  HUNTSVIL1 E 
ATTN:  HNDED-SR 

U  S  ARMY  INFORMATION  SYS  MNGT  AGENCY 
ATTN:  CCM-AD-LB  LIBRARY 

U  S  ARMY  INFORMATION  SYSTEMS  CMD 
ATTN:  AS-ENGR 
ATTN:  AS-PLN-SA 

U  S  ARMY  INTELLIGENCE  CENTER  &  SCHOOL 
ATTN:  ATSI-CD-MD 

U  S  ARMY  MATERIAL  COMMAND 

ATTN:  DRXAM-TL  TECH  LIB 

U  S  ARMY  MATERIEL  SYS  ANALYSIS  ACTVY 
ATTN:  AMXSY-CR 

U  S  ARMY  NUCLEAR  &  CHEMICAL  AGENCY 
ATTN:  LIBRARY 

U  S  ARMY  STRATEGIC  DEFENSE  CMD 
ATTN:  DACS-BM  J  KAHUS 

U  S  ARMY  STRATEGIC  DEFENSE  CMD 
ATTN:  DASD-H-SAV 

U  S  ARMY  STRATEGIC  DEFENSE  COMMAND 
ATTN:  ATC-R 
ATTN:  ATC-T 

U  S  ARMY  TEST  AND  EVALUATION  COMD 
ATTN:  TECH  LIBRARY  Sl-F 

U  S  ARMY  TRADOC  SYS  ANALYSIS  ACTVY 
ATTN:  ATAA-TAC 

US  ARMY  WAR  COLLEGE 
ATTN:  LIBRARY 

USA  MISSILE  COMMAND 

ATTN:  AMSMI-RD-GC-P 

ATTN:  AMSMI-SF 

ATTN:  REDSTONE  SCI  INFO  CTR 
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DEPARTMENT  OF  THE  NAVY 

COONTZ  (DDG  40) 

ATTN:  COMMANDING  OFFICER 

NAVAL  AIR  SYSTEMS  COMMAND 
ATTN:  AIR350F 
ATTN:  AIR  5161 

NAVAL  FACILITIES  ENGINEERING  COMMAND 
ATTN:  04 E 

NAVAL  INTELLIGENCE  SUPPORT  CTR 
ATTN:  NISC-45 

NAVAL  OCEAN  SYSTEMS  CENTER 

ATTN:  CODE  9642 B  TECH  LIB 

NAVAL  ORDNANCE  STATION 
ATTN:  STAND  DIV 

NAVAL  POSTGRADUATE  SCHOOL 
ATTN:  CODE  1424  LIB 

NAVAL  RESEARCH  LABORATORY 

ATTN:  CODE  2627  TECH  LIB 

NAVAL  SURFACE  WEAPONS  CENTER 
ATTN:  CODE  R40 
ATTN:  CODE  R43 
ATTN:  CODE  425 

NAVAL  SURFACE  WEAPONS  CENTER 
ATTN:  CODE  H-21 

NAVAL  TELECOMMUNICATIONS  COMMAND 
ATTN:  DEP  DIR  SYSTEMS 

NAVAL  WEAPONS  CENTER 

ATTN:  CODE  343  FKA6A2  TECH  SVCS 

OFC  OF  THE  DEPUTY  CHIEF  OF  NAVAL  OPS 

ATTN:  NOP  098  OFC  RES-DEV-TEST  &  EVAL 
ATTN:  NOP  506 
ATTN:  NOP  551 

ATTN:  NOP  654  STRAT  EVAL  &  ANAL  BR 
ATTN:  NOP  94 
ATTN:  NOP  981 
ATTN:  NOP981N1 


STRATEGIC  SYSTEMS  PROGRAMS  (PM-1) 

ATTN:  NSP-L63  TECH  LIB 

THEATER  NUCLEAR  WARFARE  PROGRAM  OFC 
ATTN:  PMS423 

U  S  NAVAL  FORCES,  EUROPE 
ATTN:  N54 

U  S  PACIFIC  FLEET 

ATTN:  CODE  54  COMM  PLANS  &  OPNS 

DEPARTMENT  OF  THE  AIR  FORCE 

AERONAUTICAL  SYSTEMS  DIVISION,  AFSC 
ATTN:  ASD/ENESS  P  MARTH 
ATTN:  ASD/EN3SA 
ATTN:  ASD/YYEF 

AEROSPACE  DEFENSE  COMMAND 
ATTN:  ADCOM/J2A 
ATTN.  J6T 

AIR  FORCE 

ATTN.  INA 

AIR  FORCE  AERONAUTICAL  SYS  DIV 
ATTN:  AFWAL/FIEA 
ATTN:  ASD/ENACE 

AIR  FORCE  COMMUNICATIONS  COMMAND 
ATTN:  LG 

AIR  FORCE  CTR  FOR  STUDIES  &  ANALYSIS 
ATTN:  AF/SAMI  TECH  INFO  DIV 

AIR  FORCE  GEOPHYSICS  LABORATORY 
ATTN:  SULL 

AIR  FORCE  INSTITUTE  OF  TECHNOLOGY 
ATTN:  LIBRARY 

AIR  FORCE  WEAPONS  LABORATORY,  AFSC 
ATTN:  NT 
ATTN:  NTAA 
ATTN:  NTAEE 
ATTN:  NTYC 
ATTN:  SUL 


AIR  UNIVERSITY  LIBRARY 

OFFICE  OF  NAVAL  RESEARCH  ATTN:  AUL-LSL 

ATTN:  CODE  427 

BALLISTIC  MISSILE  OFFICE/DAA 

SEATTLE  (AOE  3)  ATTN:  ENSN 

ATTN:  COMD  OFFICER 

DEPUTY  CHIEF  OF  STAFT 

SPACE  &  NAVAL  WARFARE  SYSTEMS  CMD  ATTN:  LEEEU 

ATTN:  PME  117-21 
ATTN:  TECH  LIBRARY 
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DEPARTMENT  OF  THE  AIR  FORCE  (CONTINUED) 

DEPUTY  CHIEF  OF  STAFF/AF-RDQI 
ATTN:  AF/RDQI 

DEPUTY  CHIEF  OF  STAFF/AFRDS 

ATTN:  AFRDS  SPACE  SYS  &C3  DIR 

DEPUTY  CHIEF  OF  STAFF/XOX 

ATTN:  AFXOXFM  PLNS  FRC  DEV  MUN  PLNS 

ELECTRONIC  SYSTEMS  DIVISION 
ATTN:  SCS-1E 

FOREIGN  TECHNOLOGY  DIVISION,  AFSC 
ATTN:  NIIS  LIBRARY 

NORAD 

ATTN:  NORAD/J5YX 

ROME  AIR  DEVEI  JPMENT  CENTER,  AFSC 
ATTN:  TSLD 

SPACE  COMMAND 
ATTN:  DEE 

SPACE  DIVISION 

ATTN:  IND 

SPACE  DIVISION 

ATTN:  YAR 

STRATEGIC  AIR  COMMAND 
ATTN:  DEMUE 

STRATEGIC  AIR  COMMAND 
ATTN:  DEPR 

STRATEGIC  AIR  COMMAND 
ATTN:  DOCSD 

STRATEGIC  AIR  COMMAND 
ATTN:  INA 

STRATEGIC  AIR  COMMAND 
ATTN:  SAC/LGW 

STRATEGIC  AIR  COMMAND 
ATTN:  NRI/STINFO 

STRATEGIC  AIR  COMMAND 
ATTN:  SAC/SIPA 

STRATEGIC  AIR  COMMAND 
ATTN:  XPFC 

STRATEGIC  AIR  COMMAND 
ATTN.  XPFS 

STRATEGIC  AIR  COMMAND 
ATTN:  XPQ 


TACTICAL  AIR  COMMAND 
ATTN:  TAC/XPJ 

U  S  AIR  FORCES  IN  EUROPE 
ATTN:  USAFE/XPXX 

U  S  RESEARCH  &  DEVELOPMENT  COORD 
ATTN:  USRADCO 

DEPARTMENT  OF  ENERGY 

UNIVERSITY  OF  CALIFORNIA 

LAWRENCE  LIVERMORE  NATIONAL  LAB 
ATTN:  L-53  TECH  INFO  DEPT  LIB 

LOS  AIAMOS  NATIONAL  LABORATORY 
ATTN:  MS  P364  RPTS  LIB 

SANDIA  NATIONAL  LABORATOR'ES 
ATTN:  TECH  LIB  3141 

OTHER  GOVERNMENT 

CENTRAL  INTELLIGENCE  AGENCY 
ATTN:  OSR/SE/C 
ATTN:  OSR/SE/F 
ATTN:  OSWR/NED 
ATTN:  OSWR/STD/MTB 

FEDERAL  EMERGENCY  MANAGEMENT  AGENCY 
ATTN:  SL-EM 

NATIONAL  BUREAU  OF  STANDARDS 
ATTN:  723.03 

DEPARTMENT  OF  DEFENSE  CONTRACTORS 

ALLIED  CORP 

ATTN:  DOCCONT 

AVCO  SYSTEMS  DIVISION 

ATTN:  LIBRARY  A830 

BDMCORP 

ATTN:  CORP  LIB 

BDM  CORP 

ATTN:  LIBRARY 


BOEING  CO 
ATTN 
ATTN 
ATTN 


M/S  2R-00  D  EGELKROUT 
M/S  82-09  R  SCHEPPE 
M/S  83-66  HWICKLEIN 


BOEING  MILITARY  AIRPLANE  CO 
ATTN:  C  SUTTER 

BOOZ-ALLEN  &  HAMILTON,  INC 
ATTN:  TECH  LIBRARY 

BOOZ-ALLEN  &  HAMILTON,  INC 
ATTN:  L  ALBRIGHT 
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DEPT  OF  DEFENSE  CONTRACTORS  (CONTINUED) 

BOOZ-ALLEN  &  HAMILTON,  INC 
ATTN:  ODURGIN 


CALSPAN  CORP 

ATTN:  LIBRARY 

OIKEWOOD  CORP 

ATTN:  KLEE 

E-SYSTEMS,  INC 

ATTN:  J  F  STOSIC 


E-SYSTEMS,  INC 

ATTN:  J  MOORE 


FORD  AEROSPACE  &  COMMUNICATIONS  CORP 
ATTN:  H  LINDER 


GENERAL  ELECTRIC  CO 

ATTN:  C  HEWISON 


GRUMMAN  AEROSPACE  CORP 

ATTN:  L-01  35  TECH  INFO  CTR 


HARRIS  CORP 

ATTN:  V  PRES  &  MGR  PRGMS  DIV 


HERCULES,  INC 

ATTN:  W WOODRUFF 

HONEYWELL,  INC 

ATTN:  S&RC  LIBRARY 

HONEYWELL,  INC 

ATTN:  LIBRARY 

HUGHES  AIRCRAFT  CO 
ATTN:  CTD  6 

I  IT  RESEARCH  INSTITUTE 
ATTN:  IMINDEL 


KAMAN  SCIENCES  CORPORATION 
ATTN:  TECH  LIBRARY 

KAMAN  TEMPO 

ATTN:  DASIAC 
ATTN:  R RUTHERFORD 


KAMAN  TEMPO 

ATTN:  DASIAC 

LITTON  SYSTEMS,  INC 

ATTN:  MS  64-61  E  EUSTIS 

LITTON  SYSTEMS,  INC 
ATTN'  J  MOYER 

LITTON  SYSTEMS,  INC 

ATTN.  J SKAGGS 

LOCKHEED  MISSILES  &  SPACE  CO,  INC 
ATTN:  TECH  INFO  CTR 

LTV  AEROSPACE  &  DEFENSE  COMPANY 
ATTN:  3-58200  LIBRARY 

LUTECH,  INC 

ATTN:  FTESCHE 

MCDONNELL  DOUGLAS  CORP 
ATTN:  TECH  LIBRARY 

METATECH  CORP 

ATTN:  R SCHAEFER 

MISSION  RESEARCH  CORP 
ATTN:  EMP  GROUP 

MISSION  RESEARCH  CORP 
2  CYS  ATTN:  J  DARDEN 
ATTN:  J  LUBELL 
2  CYS  ATTN:  J  SAMP 
2  CYS  ATTN:  L  ROSE 
2  CYS  ATTN:  W  STARK 


INSTITUTE  FOR  DEFENSE  ANALYSES 
ATTN:  CLASSIFIED  LIBRARY 
ATTN:  TECH  INFO  SERVICES 


IRT  CORP 

ATTN.  B  WILLIAMS 
ATTN:  RW  STEWART 

JAYCOR 

ATTN:  EWENAAS 

JOHNS  HOPKINS  UNIVERSITY 
ATTN:  P  PARTRIDGE 

KAMAN  SCIENCES  CORP 
ATTN:  LIBRARY 


MISSION  RESEARCH  CORP,  SAN  DIEGO 
ATTN:  V  VAN  LINT 

MITRE  CORP 

ATTN:  M  FITZGERALD 

PACIFIC-SIERRA  RESEARCH  CORP 

ATTN  H  BRODE,  CHAIRMAN  SAGE 

PHYSICS  INTERNATIONAL  CO 
ATTN.  DOC  CONTROL 

R  &  D  ASSOCIATES 

ATTN’  DOC  CONTROL 
ATTN’  PHAAS 
ATTN  WKARZAS 
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DErT  OF  DEFENSE  CONTRACTORS  (CONTINUED) 

R  &  D  ASSOCIATES 

ATTN:  LIBRARY 


RAYTHEON  CO 

ATTN:  H  FLESCHER 

RCA  CORP 

ATTN:  G  BRUCKER 

RESEARCH  TRIANGLE  INSTITUTE 
ATTN:  M  SIMONS 

ROCKWELL  INTERNATIONAL  CORP 

ATTN:  G  MORGAN  D256/MC  BA36 
ATTN:  J  ERB  D257/MC  BB17 


SINGER  CO 

ATTN:  TECH  INFO  CTR 

SPERRY  CORP 

ATTN:  R  LAZARCHIK 

SPERRY  CORP 

ATTN:  J  INDA 

SPERRY  CORP 

ATTN:  TECH  LIBRARY 

SRI  INTERNATIONAL 

ATTN:  A  PADGETT 

TEXAS  INSTRUMENTS,  INC 

ATTN:  TECH  LIBRARY 


ROCKWELL  INTERNATIONAL  CORP 
ATTN:  B-l  DIV  TIC  (BAOB) 

SCUBED 

ATTN:  A  WILSON 

SCIENCE  &  ENGRG  ASSOCIATES,  INC 
ATTN:  V  JONES 

SCIENCE  APPLICATIONS  INTL  CORP 
ATTN:  W  CHADSEY 


TRW  ELECTRONICS  &  DEFENSE  SECTOR 
ATTN:  J  BROSSIER 
ATTN:  J  PENAR 

TRW  ELECTRONICS  &  DEFENSE  SECTOR 
ATTN:  R  HENDRICKSON 

TRW  ELECTRONICS  &  DEFENSE  SECTOR 
ATTN:  LIBRARIAN 
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